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Abstract: Style of liquid retaining structure differs from ordinary R.C.C, structures because it mandates 
that concrete shouldn't crack and therefore tensile stresses in concrete ought to be within allowable limits. 
A reinforced concrete person in liquid retaining structure was created around the usual concepts ignoring 
tensile resistance of concrete in bending. Storage reservoirs and overhead tank are utilized to store water, 
liquid oil, oil products and other alike fluids. The pressure research into the reservoirs or tanks is one of 
the same regardless of caffeine nature from the product. All tanks are made as crack free structures to 
get rid of any leakage. This project gives briefly, the idea behind the style of liquid retaining structure 
(Elevated circular water tank with domed roof and conical base) using working stress method. Elements 
are design in limit condition method. Overhead water tanks of numerous shapes can be used service 
reservoirs, like a balancing tank in supply of water schemes as well as for replenishing the tanks for a 
number of purposes. Reinforced concrete water towers have distinct advantages because they are not 
impacted by weather changes, are leak proof, provide greater rigidity and therefore are adoptable for 
those shapes. 
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I. INTRODUCTION
A water tank can be used to keep water to tide 
within the daily requirement. In the making of 
concrete structure for that storage water along with 
other fluids the imperviousness of concrete is most 
important .The permeability associated with a 
uniform and completely compacted concrete of 
given mix proportions is principally determined by 
water cement ratio .The rise in water cement ratio 
leads to rise in the permeability .The reduction in 
water cement ratio will therefore be desirable to 
lower the permeability, but greatly reduced water 
cement ratio could cause compaction difficulties 
and end up being dangerous also. Style of liquid 
retaining structure needs to be in line with the 
avoidance of cracking within the concrete getting 
regard to the tensile strength. Cracks could be 
avoided by staying away from using thick timber 
shuttering which avoid the easy escape of warmth 
of hydration in the concrete mass .the chance of 
cracking may also be minimized by reduction of 
the restraints on free expansion or contraction from 
the structure. 
Our contribution: 
 To make a study about the analysis and design 
of water tanks. To make a study about the 
guidelines for the design of liquid retaining 
structure according to IS Code. 
 To know about the design philosophy for the 
safe and economical design of water tank. To 
develop programs for the design of water tank 
of flexible base and rigid base and the 
underground tank to avoid the tedious 
calculations. 
 In the end, the programs are validated with the 
results of manual calculation given in Concrete 
Structure. 
II. DESIGNING CONCRETE 
(i) In water retaining structure a dense 
impermeable concrete is needed therefore, 
proportion of proper and course aggregates to 
cement should besuch regarding give top 
quality concrete. Concrete mix less strong 
than M20 sits dormant. The minimum volume 
of cement within the concrete mix will be not 
under 30 kN/m3 [1].The style of the concrete 
mix will be so that the resultant concrete issue 
efficiently impervious. Efficient compaction 
preferably by vibration is important. The 
permeability from the completely compacted 
concrete relies upon water cement ratio. Rise 
in water cement ratio increases permeability, 
while concrete with low water cement ratio is 
tough to compact. Other reasons for leakage 
in concrete are defects for example 
segregation and honey combing. All joints 
ought to be made water-tight because these 
are potential causes of leakage. Style of liquid 
retaining structure differs from ordinary 
R.C.C, structures because it mandates that 
concrete shouldn't crack and therefore tensile 
stresses in concrete ought to be within 
allowable limits. A reinforced concrete person 
in liquid retaining structure was created 
around the usual concepts ignoring tensile 
resistance of concrete in bending. 
Furthermore it ought to be ensured that tensile 
force on the liquid retaining ace from the 
equivalent concrete section doesn't exceed the 
allowable tensile strength of concrete as 
succumbed table 1. For calculation purposes 
the coverage can also be taken into concrete 
area. Cracking might be caused because of 
restraint to shrinkage, expansion and 
contraction of concrete because of 
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temperature or shrinkage and swelling 
because of moisture effects. Such restraint 
may result from i)The interaction between 
reinforcement and concrete during shrinkage 
because of drying. ii) The boundary 
conditions. iii)The differential conditions 
prevailing with the large thickness of massive 
concrete. iv)Utilization of small size bars 
placed correctly, results in closer cracks but of 
smaller sized width. The chance of cracking 
because of temperature and shrinkage effects 
might be minimized by restricting the 
alterations in moisture content and 
temperature that the dwelling in general is 
exposed. The danger of cracking may also be 
minimized by reduction of the restraint 
around the free growth of the dwelling with 
lengthy walls or slab founded at or 
underground level, restraint could be 
minimized through the provision of the 
sliding layer. This is often supplied by 
founding the dwelling on the flat layer of 
concrete with interposition of something to 
interrupt the text and facilitate movement. The 
coefficient of expansion because of 
temperature change is taken as 11 x 10-6 /° C 
and coefficient of shrinkage might be taken as 
450 x 10-6 for initial shrinkage and 200 x 10-
6 for drying shrinkage. Plain concrete person 
in reinforced concrete liquid retaining 
structure might be designed against structural 
failure by permitting tension in plain concrete 
as reported by the allowable limits for tension 
in bending. This can instantly take proper care 
of failure because of cracking. However, 
nominal reinforcement will be provided, for 
plain concrete structural people. For 
calculations concerning the resistance of 
people to cracking, the allowable stresses in 
tension and shear shall confirm towards the 
values specified. The allowable tensile 
stresses because of bending affect the face 
area from the member in touch with the 
liquid. In people under 225mm. thick and in 
touch with liquid somewhere these allowable 
stresses in bending apply and to the face area 
remote in the liquid [2]. In strength 
calculations the allowable concrete stresses 
will be in compliance with. In which the 
calculated shear stress in concrete alone 
exceeds the allowable value, reinforcement 
acting along with diagonal compression 
within the concrete will be presented to take 
the entire shear. When steel and concrete are 
assumed to do something together for 
examining the tensile stress in concrete for 
avoidance of crack, the tensile stress in steel is 
going to be restricted to the necessity the 
allowable tensile stress within the concrete 
isn't exceeded therefore the tensile stress in 
steel will be comparable to the merchandise of 
modular ratio of steel and concrete, and also 
the corresponding allowable tensile stress in 
concrete. In strength calculations the 
allowable stress will be the following: 
(ii)  Tensile stress in member in direct tension 
1000 kg/cm2 
(iii)  Tensile stress in member in bending on liquid 
retaining face of members or face away from 
liquid for members less than 225mm thick 
1000 kg/cm2 
(iii)  On face away from liquid for members 
225mm or more in thickness 1250 kg/cm2 
(iv) Tensile stress in shear reinforcement, For 
members less than 225mm thickness 1000 
kg/cm2. For members 225mm or more in 
thickness 1250 kg/cm2 
(v) Compressive stress in columns subjected to 
direct load 1250 kg/cm2 
When the tank is resting directly over ground, floor 
might be built of concrete with nominal number of 
reinforcement provided that it's sure that the floor 
will carry the burden without considerable 
subsidence in almost any part which the concrete 
floor is cast in panels with sides only 4.5m. with 
contraction or expansion joints between. In such 
instances a screed or concrete layer under 75mm 
thick shall first go on the floor and engrossed in a 
sliding layer of bitumen paper or any other 
appropriate material to eliminate the text between 
your screed and floor concrete. In normal 
conditions the screed layer will be of grade not less 
strong than M 10,where injurious soils or 
aggressive water are anticipated, the screed layer 
will be of grade not less strong than M 15 and 
when necessary a sulphate fighting off or any other 
special cement ought to be used. When the tank is 
supported on walls or any other similar props up 
floor slab will be designed as floor in structures for 
bending moments because of water load and self 
weight. Once the floor is rigidly attached to the 
walls (out of the box usually the situation) the 
bending moments in the junction between your 
walls and floors shall be taken into consideration in 
the style of floor along with any direct forces used 
in the ground in the walls or in the floor towards 
the wall because of suspension from the floor in the 
wall. In continuous T-beams and L-beams with ribs 
quietly remote in the liquid, the strain in concrete 
around the liquid side in the face from the supports 
shall not exceed the allowable stresses for 
controlling cracks in concrete. The width from the 
slab will be determined in usual manner for 
calculation from the potential to deal with cracking 
of T-beam, L-beam sections at supports. The 
ground slab might be suitably associated with the 
walls by rods correctly baked into both slab and 
Kotthuri Venkata Naga Sushma* et al. 
(IJITR) INTERNATIONAL JOURNAL OF INNOVATIVE TECHNOLOGY AND RESEARCH 
 Volume No.5, Issue No.3, April – May 2017, 6294-6297.  
2320 –5547 @ 2013-2017 http://www.ijitr.com All rights Reserved.  Page | 6296 
 
also the walls. In such instances no separate beam 
(curved or straight) is essential underneath the wall, 
provided the wall from the tank itself is made to 
behave as a beam within the supports under it. 
Sometimes it might be economical to supply the 
floors of circular tanks, the same shape as dome. In 
such instances the dome will be created for the 
vertical lots of the liquid regarding this and the 
number of its rise to the diameter will be so 
adjusted the stresses within the dome are, so far as 
possible, wholly compressive. The dome will be 
supported at its bottom around the ring beam which 
will be created for resultant circumferential tension 
additionally to vertical loads [3]. To prevent the 
potential of supportive cracking you should make 
sure that movement joints within the roof 
correspond with individuals within the walls, if 
roof and walls are monolithic. Field covers of 
liquid retaining structures ought to be created for 
gravity loads, like the weight of roof slab, earth 
cover or no, live loads and mechanical equipment. 
They ought to be created for upward load when the 
liquid retaining structure is exposed to internal gas 
pressure. A superficial load sufficient for the 
utmost safety using the unequal concentration of 
loading which occurs throughout the placing of the 
world cover ought to be permitted for in designing 
roofs. In designing the rooftop, allowance ought to 
be designed for the temporary condition of some 
spans loaded along with other spans unloaded, 
despite the fact that within the final condition the 
burden might be small , distributed. Protection 
measure will be presented to the bottom from the 
roof to avoid it from corrosion because of 
condensation. The minimum reinforcement in 
walls, floors and roofs in every of two directions at 
right angles shall come with an section of .3 
percent from the concrete section for the reason 
that direction for sections as much as 100mm, 
thickness. For parts of thickness more than 100mm, 
and under 450mm the minimum reinforcement in 
each one of the two directions will be linearly 
reduced from .3 % for 100mm thick section to .2 
percent for 450mm, thick sections. For liquid faces 
of areas of people either in touch with the liquid the 
minimum cover to any or all reinforcement ought 
to be 25mm or even the diameter from the primary 
bar whichever is greater. In the existence of the 
ocean water and soils and water of corrosive 
figures the coverage ought to be elevated by 12mm 
however this additional cover shall not be taken 
into consideration for design calculations. For faces 
from liquid as well as for areas of the dwelling 
neither in touch with the liquid on any face, nor 
attaching the area over the liquid, the coverage will 
be for ordinary concrete member. A dome might be 
understood to be a skinny covering generated 
through the revolution of the regular curve about 
certainly one of its axes. The form from the dome 
depends upon the kind of the bend and also the 
direction from the axis of revolution [4]. In 
spherical and conidial domes, surface is explained 
revolving an arc of the circle. The center from the 
circle might be around the axis of rotation 
(spherical dome) or outdoors the axis (conidial 
dome). Both types might or might not possess a 
symmetrical lantern opening with the top. The 
advantage from the covering around its is made of 
usually supplied with edge member cast integrally 
using the covering. Domes are utilized in number 
of structures, as with the rooftop of circular areas, 
in circular tanks, in wardrobe hangers, exhibition 
halls, auditoriums, planetarium and bottom of 
tanks, bins and bunkers. Domes might be built of 
masonry, steel, timber and reinforced concrete. 
However, reinforced domes tend to be more 
common nowadays since they may be built over 
large spans. Reinforcements close to the top in 
addition to close to the bottom face from the 
covering will also be provided [5]. How big the 
ring beam is acquired on foundation of the ring 
tension coded in the ring because of the horizontal 
element of the meridian stress. The concrete area is 
acquired so the resulting tensile stress when 
concrete alone is recognized as doesn't exceed 1.1 
N/mm2 to at least one.70 N/mm2 for direct tension 
and 1.5 N/mm2 to two.40 N/mm2 for tension 
because of bending in liquid fighting off structure 
with respect to the grade of concrete. 
Reinforcement for that hoop stress can also be 
supplied with the allowable stress in steel as 115 
N/mm2 (or 150 N/mm2) in situation of liquid 
retaining structures and 140 N/mm2 (or 190 N/ 
mm2) in some cases. The ring ought to be provided 
so the central type of the covering goes through the 
centroids from the ring beam. Reinforcement needs 
to be provided both in the directions. When the 
reinforcement across the meridians is ongoing up to 
the crown, you will see congestion of steel there. 
 
Fig.1.Proposed method 
III. OVERHEAD WATER TANKS 
Overhead water tanks of numerous shapes can be 
used service reservoirs, like a balancing tank in 
supply of water schemes as well as for replenishing 
the tanks for a number of purposes. Reinforced 
concrete water towers have distinct advantages 
because they are not impacted by weather changes, 
are leak proof, provide greater rigidity and 
therefore are adoptable for those shapes. The most 
typical kind of circular tank is one which is known 
as an Intze Tank. In such instances, a domed cover 
is supplied at top having a round and conical wall 
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at bottom. A diamond ring beam is going to be 
needed to aid the domed roof. A diamond ring 
beam can also be provided in the junction from the 
round and conical walls. The conical wall and also 
the tank floor are supported on the ring girder that 
is supported on numerous posts [6]. Often a domed 
floor is proven in fig a direct result that the ring 
girder supported around the posts is going to be 
relieved in the horizontal thrusts because the 
horizontal thrusts from the conical wall and also 
the domed floor act in other direction. Sometimes, 
a vertical hollow shaft might be provided which 
can be supported around the domed floor. The style 
of the tank calls for the next: i) The dome at top 
usually 100 mm to 150 mm thick with 
reinforcement across the meridians and latitudes. 
An upswing is generally l/fifth from the span. ii) 
Ring beam supporting the dome. The ring beam is 
essential to face up to the horizontal element of the 
thrust from the dome. The ring beam is going to be 
created for the ring tension caused. iii) Round walls 
: How's that for created for hoop tension caused 
because of horizontal water pressure. iv)  Ring 
beam in the junction from the round walls and also 
the conical wall. This ring beam is supplied to face 
up to the horizontal element of the response from 
the conical wall around the round wall. The ring 
beam is going to be created for the caused hoop 
tension. v) Conical slab, This is created for hoop 
tension because of water pressure. The slab may 
also be designed like a slab spanning between your 
ring beam at top and also the ring girder at bottom. 
mire) Floor from the tank. The ground might be 
circular or domed. This slab is supported around 
the ring girder. vii) The ring girder: This is made to 
offer the tank and it is contents. The girder is going 
to be supported on posts and really should be 
created for resulting bending moment and Torsion. 
viii) Posts: These should be created for the entire 
load used in them. The posts are going to be braced 
at intervals and need to be created for wind 
pressure or seismic loads whichever govern. ix) 
Foundations : A combined footing is usual deliver 
to all supporting posts. When this is accomplished 
its usual to help make the foundation composed of 
the ring girder along with a circular slab. 
IV. CONCLUSION 
Storage water by means of tanks for consuming 
and washing purposes, pools for exercise and 
pleasure, and sewage sedimentation tanks are 
gaining growing importance these days existence. 
For small capacities we choose rectangular water 
tanks while for bigger capacities we offer circular 
water tanks. Style of water tank is an extremely 
tiresome method. Without power also we are able 
to consume water by gravitational pressure. 
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